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Magnetoelectric coupling mechanisms
in the multiferroic composite Co/PMN-PT(011)
- a search using X-ray magnetic circular dichroism
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Introduction - multiferroic composites and their spintronics potential

Artificial Multiferroics, such as ferromagnetic” ferroelectric hetero-
structures, are a route to obtain strong magnetoelectric (ME) coupling

at room temperature.

The interactions between the magnetic and electric orders are not
only of scientific but also of technological interest, as they could allow
the electric control of magnetic properties and lead to new device con-
cepts, e.g. multiferroic tunnel junctions (MTJ) [1].
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The origin of theTMR sign change 3°°
is yet under debate and could 55

be assigned to hybridization or
charge screening as relevant
coupling mechanisms.
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Proposed coupling mechanisms

Hybridization

Change in interface bonding
upon reversing the polariza-
tion e.g. Fe/BaTiO, [3],[4] .
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between a ferromagnet and a ferroelectric

Charge screening

Carrier mediated accumulation

of spin-polarized carriers is a
general characteristic of all ferro-
magnetic electrodes in contact with
insulators, regardless of the details
of bonding [5],[6].
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Technigue: X-ray magnetic circular dichroism
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Element selective

Co XMCD arising from
the directional spin alignment.
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Summary: We observe 2 different coupling mechanisms
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For perpendicular to the plane poled
PMN-PT the strain curve inhibits a slope
depending on the applied voltage.

This slope dependence (see left figure) is
not found in the spin moment obtained
from sum rules analysis [8].

Here, it is only relevant, whether the
polarization is pointing towards the
interface or away from it.

References

[1] Y. Wang et al., NPG Asia Mater. 2(2), 61 (2010).
[2] D. Pantel et al., Nature materials Vol 11, 289 (2012).
[3] C. G. Duan et al. , PRL 97, 047201 (2006).

[4] S. Valencia et al. , Nature materials Vol 10, 753 (2011).

[5] M. Ye. Zhuravlev et al. PRB 81, 104419 (2010).

[6] J. M. Rondinelli et al., Nature nanotechnology Vol 3, 46 (2008).
[7]T. Wu et al., J. Appl. Phys. 109, 124101 (2011).

[8] J. Stéhr, IMMM 200, 470 (1999).




